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Introduction  
The population in Western Europe is ageing; societal structure is changing; and co-
morbidities are rising. Changing laws and regulations, budget cuts and obsolete built 
environments are among the driving factors in the transition of health and social care estate. 
Changing care delivery systems, rising costs for long-term services and people’s journey 
through the system are key factors that impact the performance of the built environment 
(Pantzartzis et al., under revision). Worldwide, five per cent of the population has dementia 
(ADI, 2014). In the Netherlands, dementia became the number one cause of death in 2015 
with 12,500 deaths (AD, 2015). The cost per year of dementia care provision was 5 billion 
Euro for 260,000 people living with dementia, of which 150,000 not yet diagnosed (Alzheimer 
Nederland, 2015). In the UK, 850,000 people are living with dementia with a cost per year of 
37.3 billion Euro (~£26.3 billion), of which 14.6 billion Euro (~£10.3billion) accounts only for 
social care (Alzheimer’s Society, 2014). For people living with dementia, the quality and 
fitness-for-purpose of the health and social care estate in combination with safe and efficient 
care provision is vital to increase quality of life (QoL) and contain cost of care. In the 
Netherlands, older people occupy about 50 per cent of acute hospital beds and up to 24 per 
cent are people with dementia (Department of Public Health, 2014), while 73 per cent of 
people with dementia live in the community and 27 per cent lives in residential care homes. In 
the UK, older people occupy up to 70 per cent of acute hospital beds and up to 50 per cent 
may be people living with dementia (Department of Health, 2009), while around 66 per cent of 
people with dementia live in the community and 38 per cent live in care homes (Alzheimer’s 
Society, 2014).  
 
Aim 
This paper aims to reflect on the transition from health and social care buildings based on 
standards to user-needs oriented environments of care. In particular, this work summarises 
the findings of two research projects in two countries with different healthcare systems that 
gathered evidence on how end-users’ needs can shape health and social care environments. 
 
Methodology  
The method comprises a review of two research studies conducted in the Netherlands and 
the UK: a) “Living and care needs of dependent older people in residential care homes and 
the translation into built environments” (i.e. social care settings); and b) “Improving the 
environment of care for people with dementia” (i.e. health and social care settings). Study a) 
was funded by Royal HaskoningDHV and Eindhoven University of Technology and conducted 
over nine months with the aim to gain insight in the living- and care needs of dependent older 
people in the Netherlands and the related wanted aspects of residential care homes (social 
care) in order to improve the well-being of dependent older people. Study b) was funded by 
the Department of Health England over a 12 months period with the aim to deliver physical 
improvements in the environment of care and gather evidence to support the development of 
National evidence-based design guidance. The qualitative methodology allows a cross-
comparison of the knowledge gathered through the two different studies on the same topic 
(i.e. the built environment for people living with dementia) and validates the theoretical 
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assumption that subtends to both works (i.e. user-needs should drive the design strategy of 
effective and efficient built environments).  
 
Findings  
Study a) demonstrated that living- and care needs of dependent older people, which are 
connected to the process of use, are useful indicators to gain insight in the required aspects 
of residential care homes (Heijs, 2007). Living- and care needs are characteristics of users. 
These needs consist of goals in the daily living process or activities to reach those goals. Four 
clusters of needs of people can be identified: 
• Physiological needs: needs associated with the physical well-being of people and 
which are connected to the perception by the senses (i.e. hearing, feeling, seeing, 
smelling and tasting). 
• Social needs: needs related to dealing with other people.  
• Psychological needs: needs associated with the mental wellbeing of people.  
• Functional needs: needs related to the possibility to carry out certain activities in a 
building. In other words, the building has to support the intended activities. 
Table 1 summarises the 34 defined needs for older people living with dementia.  
 
Table 1: Needs in the daily living and care process (private and semi-public) 
 
Physiological needs 
 
Social needs 
Physical security within the residential care real estate 
 
Direct social contacts within the private domain 
Hygiene within the residential care real estate 
 
Indirect social contacts within the private domain 
Visual comfort within the residential care real estate 
 
Direct social contacts within the semi-public space 
Auditory comfort within the residential care real estate 
 
Indirect social contacts within the semi-public space 
Thermal comfort within the residential care real estate 
 
Direct social contacts in the vicinity of the real estate 
Olfactory (sense of smell and odours) comfort 
 
Indirect social contacts in the vicinity of the real estate 
Touch and feel needs 
 
Privacy 
Health improvement 
 
Fun and entertainment 
Prevention of diseases 
 
Social support 
Shelter and protection 
  Medical support 
  
   Psychological needs 
 
Functional needs 
Feeling safe in semi-public space 
 
Activities of daily living (ADL) 
Feeling safe the private domain 
 
Transportation in the area surrounding the real estate 
Self-expression, personification 
 
Mobility within the residential care real estate 
Avoidance of stress, to be at ease 
 
Vertical mobility within the residential care real estate 
Self-development 
 
Activities in the area of the assisted living real estate 
Psychological support  
 
Activities within the residential care real estate 
Autonomy 
 
Personal activities 
Recognition and appreciation 
 
Perceptual needs (i.e. how to use objects/tools) 
Measuring/comparing with others 
 
General Nursing operations 
  
Professional medical support 
  
Physical activities 
  
Ability to relax and be outside 
  
Safety in emergency situations (e.g. routes) 
  
Joint activities 
These living- and care needs of older people living with dementia have a connection with 
activities in their daily life. Particular activities need to be carried out, in order to fulfil each of 
the specified needs. The activities to fulfil a specific need could therefore be seen as a further 
clarification of the specific need (e.g. to fulfil the need of relaxing and being outside, a person 
has to be able to go outside). The activities, belonging to the needs were examined by 
questionnaires. In total, 151 activities were defined for 34 needs.  
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The next step in the study was to determine the different aspects of the built environment 
related to the needs. These requirements of the built environment related to the living- and 
care needs were also examined by questionnaires. People were asked what required aspects 
a built environment must meet in order to perform each specific activity (to satisfy the need). 
In total, an amount of 410 requirements of the built environment of residential care homes 
was described in three separate levels: the neighbourhood of residential care homes, the 
semi-public space within residential care homes and the private domains of residential care 
homes. The research produced checklists for neighbourhood, semi-public and private solution 
spaces (specification of the built environment) in the built environment, based on the specific 
activities and needs in the daily living and caring process of older people living with dementia. 
In these checklists, needs-related aspects of the built environment were described for 
particular spaces like hallways, bedrooms and living rooms. Figure 1 shows an example of 
the relationship between the needs, the specific activities belonging to the needs and the 
defined needs-related aspects of the built environment.  
 
 
 
Figure 1: Relationship between goals (in the process of use), activities and needs-related 
aspects of the built environment  
 
Study b) led to the identification of a set of 12 dementia-friendly design principles (in Table 2) 
to overcome physical, sensory and cognitive impairments that people living with dementia 
might experience. The analysis of the 115 pilot projects (i.e. 42 acute care and 74 social care) 
involved in the study led to the definition of a set of core dementia-friendly design features 
that are valid across different spaces (Pantzartzis et al., 2015). The focus on communal 
spaces stressed the importance of the need to socialise and feel part of a community, while 
the focus on bathrooms and bedrooms reflected the importance of privacy and dignity. Table 
3 summarises the 14 core design features (please refer to HBN08-02 for details).  
 
The pilot projects in study b) completed a quarterly on-line data collection to report on the 
impact of the interventions on people living with dementia. Within this process they were 
asked to identify the most appropriate measures to record episodes that could describe the 
improvements. Among those measures, the pilot projects reported number of slips, trips and 
falls, and incidents of violence and aggression as being the most relevant measures for the 
purpose. The data analysis (not included in this paper) revealed correlation between the 
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number of episodes recorded before and after project completion, which has led to: 
confirming the positive impact of purpose-built environments of care on QoL of people living 
with dementia; and gathering preliminary evidence on how different types of interventions 
might decrease some of the measures. 
 
Table 2: Dementia-friendly design principles 
 
1-Provide a safe environment 
SENSORY COGNITIVE PHYSICAL 
2-Provide optimum 
levels of stimulation 
4-Provide non-
institutional scale 
and environments 
9-Provide good 
visibility and visual 
access 
3-Provide optimum 
lighting and contrast 
5-Support 
orientation 
10-Promote privacy, 
dignity and 
independence 
 6-Support way-
finding and 
navigation 
11-Promote 
physical and 
meaningful activities 
 7-Provide access to 
nature and the 
outdoors 
12-Support diet, 
nutrition and 
hydration 
 8-Promote 
engagement with 
friends, relatives 
and staff 
 
 
Table 3: Matrix of dementia-friendly design principle-feature (from HBN08-02) 
 
 Dementia-friendly design features 
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 P1    x  x x x x x  x x x 
P2 x x x  x   x  x x  x  
P3   x x  x  x  x  x x x 
P4 x x x x x  x x x    x  
P5 x  x  x     x x x x x 
P6  x  x x x x x    x x x 
P7      x        x 
P8 x x   x  x  x  x    
P9    x  x   x   x  x 
P10 x  x x x x x  x x x x  x 
P11 x x     x x x  x    
P12 x x  x     x  x    
 
Study a) demonstrated that residential care homes for dependent older people (which may 
live with dementia condition) should be designed around their needs (i.e. functional, 
physiological, psychological and social). Thus, for example, “private” solution spaces and 
“semi-public” solution spaces will be designed differently as people will have different needs 
in the above spaces. Study b) demonstrated that the core dementia-friendly design features 
(which are directly related to overcoming sensory, cognitive, and physical impairments) can 
be used in the design of different spaces (i.e. bedrooms, living rooms and corridors) in acute 
hospital settings and social care settings. The design features comprise: construction 
elements, elements that can enrich the built environment, and technical aspects (Department 
of Health, 2015). 
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Discussion  
Study a) described the theoretical needs of older people with dementia translated in required 
aspects for the built environment, while study b) gathered evidence on the impact of 
interventions in the building environment on people living with dementia. Comparing the 
solution spaces for people living with dementia from study a) with the specific interventions 
and the results on improved QoL from study b) provides evidence that users’ needs can drive 
the design of elements of the built environment. For the purpose of this paper, two examples 
offer insight in this possible connection: a design feature and a space.   
 
Example 1: lighting 
Study a) indicated that visual comfort (e.g. adjust artificial lighting for safety purposes, adjust 
artificial lighting for atmosphere purposes, adjust amount of natural light, to be able to 
distinguish contrast between aspects in space, avoid reflective surfaces, avoid shadows) is 
essential for the physiological needs. In particular, if the user group is people with dementia, 
difficulties with recognising possible risks of slips, trips and falls can be more prominent. For 
example, in the entry area, the hallways and surrounding doors special attention for the built 
environment is needed (part of the semi-public space). In particular no thresholds, extra 
lighting around doors, doors in a different colour than the surrounding walls, as fewer doors 
as possible, remotely opening doors (to be used by people in a wheelchair), sufficient space 
for a scooter, brackets, automated closing doors (with no or minimal sound) and no stripes on 
the floor (people with dementia think they need to step over the stripes).  
 
Study b) included interventions related to technical elements of the built environment (i.e. 
acoustics, colour and lighting). Among those, 45 per cent of health care projects and 49 per 
cent of the social care projects invested in lighting interventions (Department of Health, 2015). 
The study recorded the impact of changes in lighting (e.g. type of light, colour of light, level of 
luminance, direction of lighting sources, reflection and diffusion, glare, system operability, 
flexibility of switching between different uses, and fixtures) on the QoL of people living with 
dementia. One of the pilot projects aimed at developing an exemplar physical environment for 
people with dementia and their carers in an acute hospital to support care delivery. The 
project implemented the use of: lighting, colour coding, reminiscence objects and dementia-
friendly signage, while introducing social seating areas and activity rooms. The lighting 
interventions focused on introducing dynamic light-emitting diode (LED) lighting systems in all 
bed areas (i.e. private space) to simulate the natural circadian rhythm, which improves mood, 
behaviour and sleeping patterns in a 14 bedded older people medical ward. LED lighting 
systems and themed ceiling lighting were also introduced within corridors and activity rooms 
(i.e. public space) A 10 per cent reduction in falls compared to other medical wards over the 
first six months was recorded by the organisation. A significant decrease in the recorded 
number of slips, trips and falls was reported after February 2014, following the ward re-
opening to the patients. By the end of the monitoring period, the recorded number of episodes 
stabilised at a relatively low value (i.e. less than 10 falls) compared to the maximum achieved 
pre-project monitoring period (i.e. almost 40 falls).  
 
Example 2: garden  
Study a) indicated that the ability to go outside and relax (e.g. go outside easily, perform 
physical activities outside by themselves, sitting outside, call nurse outside, recognition, etc.) 
is essential for the functional needs. In the Netherlands, a lot of older people living with 
dementia have no easy access to an outdoor space, for example, a locked door, no door at all 
or a garden which is not accessible or safe for people living with dementia still occur. To be 
able to fulfil this need an accessible and specifically designed garden (semi-public space) is 
necessary. Some important aspects are: door wide enough for a bed to go through; no 
thresholds; a direct door to the garden with a window (to be able to find the door); a door 
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which can be operated by the older people living with dementia; anti-slip outdoor tiles; 
wheelchair friendly garden paths; enclosed garden with safe plants and with easy overview 
for carers from inside, different surfaces (gravel, grass, paved); different paths (options); a 
garden terrace; and other possibilities to sit, etc.  
 
Study b) demonstrated the need for opportunities to connect with the outdoors in the daily life 
of people living with dementia: 50 per cent of the health care projects and 75 per cent of the 
social care projects included gardens and/or conservatories (Department of Health, 2015). 
Some of the pilot projects focused on the therapeutic value of nature, and the interventions 
included; acoustics, doors, activity-related fixtures, flooring, furniture and fittings. One of the 
pilot projects aimed at creating an exemplar dementia-friendly garden in a care home to 
reduce incidents of aggression and the number of falls. The large garden measured 50 
meters x 26 meters and allowed the creation of four different areas: the fountain garden; the 
rose garden; the garden club; and the grass areas. Each of them was linked through an 
“eight-shaped” path, starting from and leading back to the main house. The key interventions 
included: non-slip, non-reflective and flat level flooring; familiar features (e.g. bus stop and 
post box); raised flower beds to allow wheelchair access; heated and lighted gazebo; and the 
use of colours, smells and textures. The regular access to and the length of time spent in the 
garden increased after project completion in March 2014. Improvements to the QoL of people 
living with dementia were recorded, including: improved sleeping patters at night; increased 
interaction levels; and increased number of hours spent in the outdoors. Around 50 per cent 
reduction in the number of episodes of violence and aggression was recorded between pre- 
and post-intervention data collection, which was also reinforced by the relatives feedback 
relating to calmer moods, especially when returning from a walk to the garden.     
 
The two studies confirmed that purpose-built environments impact QoL and wellbeing of 
people living with dementia, and that design layouts can implement behavioural aspects. This 
work pushed the available evidence further in attempting a more systematic identification of 
which elements of the built environment mostly contribute to the QoL and wellbeing of people 
living with dementia.  
 
Table 4: Dementia-friendly design principles aligned to dependent older people’s needs 
 
 
PRINCIPLES 
P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 
NE
ED
S Functional      x x  x  x  Physiological x x x  x x  x x x x x 
Psychological x x x x x  x  x  x  
Social        x  x x  
 
Table 4 suggests that the 12 dementia-friendly design principles can be related to the four 
needs that dependent older people might have, thus suggesting how users’ needs can drive 
the design of elements of the built environment. For instance, the design feature “lighting” 
should support principles: P1, P2, P3, P5 and P10, each of which encompasses users’ needs 
as reported in Table 4. In a similar way the space “garden” should support principles: P1, P2, 
P7, P8, and P11.   
 
Needs change in a specific space, which can be private or semi-public (e.g. bedroom and 
activity space) and where users undertake different activities. Nonetheless, these needs are 
valid across health and social care buildings, as they are dependent on the users. If the 
requirements for built environment design are driven by the needs of the end-users of a 
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specific environment, the produced solution space is likely to achieve the need for visual 
comfort of the end-user. For instance, lighting solutions should be designed and deployed to 
accommodate this need for visual comfort, while outdoor public spaces should be designed to 
satisfy the specific needs physiological, social, psychological and functional needs. Equally, 
garden designs should take into account the cognitive, sensory and physical impairments of 
people living with dementia, to deliver quality solution spaces, in which the end user living 
with dementia will be able to better perform sensory, cognitive and physical activities.  
 
Conclusions   
This paper builds off the experience of two countries with different healthcare systems that 
face similar issues in relation to the built environment for people living with dementia and 
target effective and efficient care systems. It introduces the main findings of two research 
projects recently completed in the Netherlands and in the UK, in which elements of the built 
environment (i.e. “solution spaces” and “evidence-based design features”) respond to users’ 
needs. The two research studies have provided strong evidence towards the transition to 
health and social care design driven by end-users’ needs rather than healthcare/regulation/ 
building systems within a specific condition (i.e. dementia) and advocate further actions/ 
initiatives towards evidence-based design (EBD) towards other conditions.  
 
This study aimed at raising awareness on the opportunities to pursue solution spaces that can 
respond to the needs of the users. The work also offered insights into the connection between 
demand (i.e. people living with dementia) and supply (i.e. health and social care construction 
sector). The examples provided confirmed the connection between users’ needs-designed 
environments of care and QoL of the space users.  
 
Transition from health and social care buildings based on standards to user-needs oriented 
environments of care can potentially call for innovation in the design strategy and for 
productivity in the construction process. New solutions based on individual user’s needs 
enrich existing built environments to improve the QoL of end-users, who will benefit from 
design solutions aligned to their specific needs. The design of a building should contribute to 
the healing process and reduce potential risks of age-related harm to people, when they are 
in a hospital or in a care home. Needs-related built environments can reduce costs of safe 
and efficient care provision, if people living with dementia can access integrated health and 
social care services, where they can perceive a familiar environment in which they are 
empowered to undertake their daily activities.  
 
This evidence gathered demonstrated emerging trends in how the environments of care 
impact on the QoL of people living with dementia; however further research is needed to 
develop transferable solutions for future design based on users’ needs. Supplementary work 
is advocated to validate the list of the needs-related aspects of residential nursing homes of 
study a), which was initially developed by a cohort of 17 professionals. A longer timeframe 
could have provided additional evidence for study b), whose monitoring period was limited to 
six months before and six months after project interventions. 
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